esp@cenet - Document Bibliography and Abstract 



Page 1 of 1 



SEMICONDUCTOR LASER ELEMENT 



Patent Number: 



JP7321409 



Publication date: 



1995-12-08 



Inventor(s): 
Applicant(s): 



TSUJIMURA AYUMI; others: 02 
MATSUSHITA ELECTRIC IND CO LTD 



Requested Patent: □ JP7321409 
Application Number: JP19940109387 19940524 
Priority Number(s): 

IPC Classification: H01S3/18; H01L33/00 

EC Classification: 

Equivalents: 



PURPOSE:To realize a semiconductor laser element which is oscillated in a region from a blue color up to 
an ultraviolet color at a temperature of room temperature or higher. 
CONSTITUTIONS n-type Zn<0.91>Mg0.09S0.12Se0.88 clad layer 3 and a p-type 
Zn0.80Mg0.20S0.26Se0.74 clad layer 6 are bonded via an active layer of a multiple quantum well structure 
which is constituted of ZnSe quantum well layers 4 (thickness: 6nm each) in five layers and of 
Zn0.91Mg0.09S0.12Se0.88 barrier layers 5 (thickness: 8nm each) in four layers. 
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ft. < t t> i l§tt±© i i - v i ttft;&4fe¥*tta> 
easpi?^; nut. NeettJiott^ACKit & 
n, '>^< tt> i e&u© 1 1 -v i wnk&m*m&fr 

If-^-CftoT, SttiEpli^y FJ1©5%*S#T 

«©x*;i^-#&t>i&<,>ii©£ii?fT®©x*Ji/*- 

***feKv>JH©*«*T«©x*;t^-J;Dt>fl5V^,»: i0 

[|f*B2] iStt»«t. ZnSe, ZnSi Sei-, 
(ffiU 0<X<0. 5) RtfZn, Cdi-i S (ffi 

b, o. 2<y<o. 6) *>e,aan*i I-VIM 

£^¥#fo^&.5S^#F)§t. I I - V 

Zm Mgi-: So Se.-i «Sb. 0. 

4<z<i. x<u<o. 6) frp>tezm&mt&3m 
\zftmvft&mmi L #Fmmtt?z>ffi-£m 1 ice*© 

[§S:£Jg3] Zm Mgi-i So Sei-i j)^S5n 3? 
S>7!/HltZn.Mg,.. Si Sei-t (fit. 
0. 4<V<Z, U<W<0. 6) *e,&*pl?77 

[1W^4] Zm Mg.-i Sd Sei-o ;5*£>&£n 

T&^b. SUfHSglWpSli^-y FJUcBMUbTZnv 
Mgi-i S. Set-. «Ib, 0. 4<V<Z. U<W 
<0. 6) *>6fc*»2«pg?7<y FE£tRttfc»jJc 
« 3 lCiB«©¥*#: l^— «f-*?. 30 

HS^JS5] Zn. Mgi-» Si Sei-t *5S5n 
IJ^yHitZiiiMg.-! Si Sei-7 (€U 
0. 4<S<V<Z. U<W<T<0. 6) #>S>fc-5p 
HMtftSttJi*^l/T»^bfcil*a2HIB 
«©¥aJJ#k— >f-j{l^. 

[I»*16] Zm Mgi-i Sr Sei-i 
1 OinM^^y H@t^l«)pl^77 FJiiftSttJi 
S^bTJS'&U Zn. Mgi-v S, Sei-iA>5a5 
Safflnl^yHliZni Mgi-s Si Se 
i-i (ffll> 0. 4<S<V<Z. U<W<T<0. 40 
6) 2 ©pS*?yFJi£*. Mt2Sl©n 

n, 4»a< tt> i br±© i i -v i *fb&tt¥*ft#> 
■ste-sps^y FJit. wiasttsrote^flicis^e. 

n, 4>* < t fe 1 E.&U© I I - V I Stft;-&«>¥3*## 
e>&*nl!*:7-;> F*i*>fc<£'bflM.&¥*ttl'- 
■ff-ST-eaboT, f§tt@A*. ZnSe, ZnSi Se 
i-i (fib. 0<X<0. 5) S«Zn. Cdi-i S 50 
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(fib. o. 2<y<o. 6) ^eiansi i-vi 

-g-tl^S^Tfe^Zm Mgi-j Sn Sei-o «&b, 
0. 4<Z<1. X<U<0. 6) A^&SWSJBt* 
£SlClSllbfc^2S^#F«ji£Wb. Zn- Mg 
i-v Si Set-. (flU, 0. 4<V<Z, U<W< 
0. 6) A^45ni^7^HltpH'7'yHItS 
SSIBjgttg bTfc-S bfc Z. £ ZftWl t T Z> *m<* U 
— !f-*?. 
[«3fcJE8] Zm Mg,.: So Sc. 
1 © n ? v FIB t JB 1 © p£!? 5 y Fjf 4: sett* 
S^-bTg-&b, Zm Mgi-v Si Sei-i (fib, 
0. 4<V<Z, U<W<0. 6) *«5S2Cnl 
FHiJB2 0 pI^77HiiS. MEilffln 
Sf^y FSt^lcOpSi/^^ F»t©«-&)B*^b 

[»#«9] SttJB»Cn^««Xttp^tt<ft*«* 

f»K**nTt»ftwf*B i *^e. 8 ©vj-rn*>ci3« 
[»w©^«ffl/i^W] 
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[«e*©s«] se*. *e««T?ssjB-r.s i i-vii 

fc-&<8j¥j»#b~ If-tbTtt, ZnSeiZnc.M 
go. io So. ,e S eo. 82 iT^Sn-S^fig^F&fll 

ftStb. Z no. 90 MgO. 10 So. 18 S CO. 82 ^^§n 

»-&Lfc«itO*^*«a6nT*D, (77^ 

1/^7 HD-^X • W^-XH2 smmi 7 9 81 (El 
ectron. Lett. Vol28 (1992) 17 

9 8) f;«g$nri^o 

[0 0 0 3] 

«L*(D«jiT«, *3K)Itte-SZnSe(0*«#il m 
&\Z^xm2. 68eV) tpiWnS^^^FB 
Z no. 90 Mgo. io So. is S eo. 8 2 cD^rHW® ®i&lc*3 
^TJ&2. 8 7eV) <h<^M«^0. 19eVT&tK 

sfe, *m«Tfflox^;u^-^«*?jo. ioevt# 
ox*;^-ic«ttftv^ t¥oT, 7 7*-;nf>j;0K 
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[0 0 0 4] *&m\Z, ftftZj&\Z&frTte2tLtch<D 
[0 0 0 5] 

ljgJ£Ui<Z)I I-VI|^fc^¥*#^£&£p^^ 
im&±<0\ I -V I Sft^¥iW^^;5ni^7 

[0 0 0 6] ltte*58W©»lC!>«lrilfc*^T 
tt, SttJItf. ZnSe, ZnSi Sei-i (flU 0 
<X<0. 5) &t*Zny Cdi-y S (fib, 0. 2< 
Y<0. 6) ^ftatfn^I I-VI*ff:M¥«flc# 

6ft*«T#p»fc, ii-viift^iftw 

Znz Mgi-z So Sei-n (fib, 0. 4<Z<1, 
X<U<0. 6) *6a«l«BtttSI:lliLfc# 

Kite, Znz Mgi-i So Sei-t 7^£;£5n^!^^y 
HItZnv Mgi-v Si Sei-f (fib, 0. 4<V 
<Z, U<W<0. 6) #&tt&pMtr9yVmk*m 
&m*1tLT»&*r*<Difl»*\s<* SSKtt, Znz 
Mgi-z So Sei-u )d^^5nS^77FIiSlW 
Pl^7y F»<h£«ttJB£^bTfl^U mfSSfg 1 co 
pl>77 FHfcRSbTZ nv Mgi-v S» Sei-i 
(fib, 0. 4<V<Z, U<W<0. 6) 3^6tt-5» 

Jf^tcte, Znv Mgi-f St Sei-f 3&>£ft;5nl!£ 
77FI<!:Zns Mgi-s St Sew (fib> 0. 4 
<S<V<Z, U<W<T<0. 6) j^Sfe-BpS!^ 

Kite, Znz Mgi-i So Sei-c 5^e>fc£^ 1 (DnU 

Jg-£b, ZnvMgi-v St Sei-» d^^:^2©n 
1^77FitZns Mgi-s St Sei-i (fib, 
0. 4<S<V<Z, U<W<T<0. 6) ftZfcZm 

siop^77 hjb £^br»&-r*<Dat 
[0007] *fc, *3tm\zto&#m»u-if--m=?a> 
n, 4>fc < 1 1> i jbk±<& i i - v i ffib&®¥mm* 
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^^ni^77h + Stm< t 
If-^Tft^T, Sttlia*, ZnSe, ZnSx Se 
i-i (fib, 0<X<0. 5) WZny Cdi-i S 

(flu o. 2<y<o. 6) *sa«nsi i-vi 

^*#t$.^Zni Mgi-z So Sei-u (fib, 
0. 4<Z<K X<U<0. 6) frzte&m&mt* 

JSlcHILftMlfJfFM**!^ Znv Mg 
i0 i-v St Sei-f (fib, 0. 4<V<Z, U<W< 
0. 6) *5ft5nH?7yHitpi!i?5yHii£ 

[0 0 0 8] fflie*^^<D^2cO«^{C*5V^T 
te, Znz Mgi-z Sd Sei-u frt>t&%>& 1 <Dnm? 

-&U Znv Mgi-v Si Sei-i (fib, 0. 4<V 
<Z, U<W<0. 6) fr*>t£Z>m2<Dnm9 7y FJS 
t»2©pffl^7yHJB4:«, fMEJSKDnfflir^F 

a? CD##$bV>o 

[0 0 0 9] (ttE*j*fc*V>Ttt, SftStCn^ 

£bv>. 

[0 0 10] 

x*;M«- 1 ©gj: o t>SttJl©*«#T*©x*JV* 

30 fcB<5(B*-C*JBf* I I -V I «Kb-&**»»Ix-1f 
(ftT&tfaETL) 0?5yH*^©t-/^7D-IM 

T«©x*^*-^«'bJfiS^pa!^^y FJBfc«fcoTJtt 

[0 0 11] KiB*»W©»l©#|*K:*ViT, 
40 i>\ ZnSe, ZnSi Sei-i (fib, 0<X<0. 

5) arXZni Cdi-y S (fib, 0. 2<Y<0. 

6) *>5atfn*i i-vi*ft&***«:^5a-5i 

f#Fli, I I -VI«ft^¥*#mZm M 
gi-z So Sei-o (fib, 0. 4<Z<1, X<U< 

o. 6) fr*>tzz»mm£*&mznimisfz£>mm?# 

ttfT**. £CO»£\ Znz Mgi-z So Se 

i-o *^^5nl^77 KltZnv Mgi-v St Se 
50 i-i (fib, 0. 4<V<Z, U<W<0. 6) 
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OfcifiKfc-5©-?, IfCp^^'yHI^t-A- 
7 D-£«lS!|-f pI!*5yFJB 
»gafffi*«nl^7 7 FH®**MI?««fc0'bJ£<&* 
©TT. *+U7±f*©B!i;&»XE8fc©HD&»Kt>* 
g&Tife-S. £©*§"&. Znv Mgi-v St Se 

i-i ^SftSna^^yHItZni Mgi-s Si Se 
i-t «IU 0. 4<S<V<Z, U<W<T<0. 
6) *6a*pfii'7y Kifc*Sffll**l/T»^t 

mrm<ox^)v^-i)tnmi7 7y F«©s»«#Tsnif©x 

^*-J:D ni?7'yHB© 
^#±S©X*;M £ - < fc0fce<fc-5©T, ffi?l©n 

[0012] *fc, Hufa*^w©m 2 ommz ±n«. 

P^5y FH©*«»Tig©x*;mJ-*tsttJSlc* 
ttS^g^©*S«TiS©x^;|/^- < t 0 *>j!5< D , 
*&. nSJ9j» FJg©ffiS^#±SS©X*;i^-!WS 

<£<££©-?, iffflpli?7-; HJS'n©^-— A*— yu 
-RtfIE?L©nS!^y KI^©t-M-7D-$JHi 
-*-©*&£, **U7©BJC&«6&tf;>fc 
©IB Sr#54lcff 5 C 
[0 0 13] *&, WEKlJ«te*ViT, fSteJf tCnIPF 

_tu *•©*£«, s^©«i^!t##&i6]±$-&?>^t*tT 

[0 0 14] 

*M^#F«jfi«wa-r*©*»a*uv>. 3tffl 
\ i m<Dt8.f$,&&.z.Tytmt&tf>sfrz z. t tT^-s. 

[0 0 15] M«±©fi*TlHSa»5**©«*Kfc 
tt5f£3t£^57cai::«, Stt@©^!|Ef ( i:UTZnS e 

(*fiC*tt**t(W#*|*«»2. 6 8eV) . ZnSi 
Sd-i «1L. 0<X<0. 5) (^iaic*5tti^ffl 
mmi)m2. 7~3. leV) *4WiZm Cd.-i 

s (fib. o. 2<y<o. 6) (^ja»r*3its^M# 

m&m2. 6~3. leV) £JHV**©a«iJ*L^. 
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[0 0 16] *flMH/— !f-* : F**aBLh©««Tlb 

W#«£©S£ttO. 3 5~0. 40eVgMST*5 

[0 0 17] **W©5WI«fc*V>Ttt, z^vvrnt 
UTZnMgSSelH7CigiS£ffl^T^-5a*, i^-TUft 
^tUCKS$n-5 ; fo©-e«^<. #JAtfZnMnSSe 
*tt£*fflV>T'bJ:V». ZnSe£S*tt5tn^© 

10 £Mfttf*e<tt«l3£SMffff#tj£<fe.&. Mg« 
Mnft .i:©!®^ *>«^#Tffl©X^^-S±ff •& 

»**#u s&£©»-i*^>ttffi«T#±ss© 
[0018] *^©*aa*©ttT«B<Wjfttte*^T 

a? tfttot, *t'J7©?7'>h'i'\0t-A'-70-© 

#«/h3V>©T. nli'55' FJl©II«?-#±iS©x* 
JMF- tiSttS©«S?«±«©x*;^- t©gttJt 
ttw*s<rt>j:v». d©dta, £aAK©ftb>a* 

!f-*riCioTI4«tt)I©ISSft 

BV>«gaaH*#ofc**?SttB£JBj&T3 
Ct*»Tr#*©T?. *©±©p3*5yKJiTr**WfNB 
30 £j£tf&fc«K£©g©»6flStf*teTLfc£UT'&, 
Stt»'MRlA^TKtac«:£ffl^RS«rFlRl€rC#JR-r-5i 

[0019] ccdjnww— ff-*?efmr«#tfe& 
t:^^->-j*^<?f5£^f*ct^Tir2». jbcf, jura 
[0020] (.nmmi) ®ut*&m\z&z#m#u 

40 Hfc. Ttzt>*>, &JPIZn. &JgSe, ^IMgRy# 
*gSZnS*H»tLTJnr»li85ES-&, nIGaAsi 

si©±tBawrsctK«tt5T*»a*j«fis-a-fc. 

nIH-n>ftLTHZnCI. SrfflU, pMF-A 

[0 0 2 1] *f. nSGaAsMlOll:, nlZ 
n So. o? S eo. 93 r@2 £$0. UmfllL 

fc. W24F:*— $£tt*?J6x 1 0" cm-'tUfc. ** 
JS«1 Kfc^Ttt. SfiiI£3 0 0ttU 
50 H7C*^Vi«lzg7Cfga©)B^ttC©ia^{c*ViTnS!G 
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aAsSffil tteTmS'?* <k o Kfca&T^*. 
[0 0 2 2] niZnSoj7Seo. 9 3/\ f ^77 
B2<D±lZ, nlZno.9iMgo.o 9 So.i2Seo.8a^7 

4xiO"cm- 3 tLfco XfMttffli. SM&ICfcHT 
2. 8 7eVT*ofco 

[0 0 2 3] nlZno.91Mgo.09So.nSe 

"5, 5fOZnSel?#pf4 (JP£&6nm) £4 
SOZno.9iMgo.o9 So. 12 S eo.8 8 Ka^5 OTSft 

8nm) t^mzmmvrz^mm^pm^z^x 

[0 0 2 4] ZnSettGaAsMltS 

■Tffi^K^ (*515 0nm) fclijlLTUfcWfc*, Z 
nSe S^#^Jg 4 ttEKSS^^^aTft^SP^^ 

«fcnTv^t**ens. &ffix\z%mr)<Dmz& 

[0 0 2 5] igttJB<&±fc, pIZno.soMg 

o.2o So. 26 S e o . 7 4 ? y K H 6 > pIZnojiMg 
o. oo So. 12 S eo. 8 8^77 7 £^n-fn#lJ0. 3 u 
m, «0. ^7*fc:^*flEttttl 
X 1 0 17 cm-^lL ^0J«(i«> £flfc;6V>"C*n 
^t!3. 0 3eV, 2. 8 7eVT*oL 

[0 0 2 6] £4±£>£5K:, niZno.91Mgo.09S 
o.nSeo.sg^^y HS 3 (KfflflMRHU SfflE*V>T 
2. 87eV) tplZno.80Mgo.20So.2iiSeo.74 
>5yHI6 ORMMtt. ttl:*^T3. 0 3e 
V) tt»tt*ft^UT»dL&JBatbfc2:tic«fc 

[0 0 2 7] m&\Z. piZno.91Mgo.09So.12Se 
0. HJR7 0>±fc, piZnSe3>^/7hf8 
SttO. UmfflBLt. *»7^t^»»i»ix 
1 O 18 cm- 3 i:lL 

[0 0 2 8] ^2C. a±<0«fc5fCUT#enfc* : J t © 
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z n s em?#w®4omm#mt<Dm<Dm±m\tnm 

TO. 19eV, pffllTO. 3 5eVT*^ Sfcf^fll 
fc, «*»TiOZ*K-JiBn||TO. 09eV, 
pfflTO. 18eVm^ e 
[0 0 2 9] :oifil:*^tlt pIZno.soMg 
o.2oSo.26Seo.7^7y \*E6<Dti6VT-W±M<Dx>* 

JMt - tepHJZ no,9lMg0.09So.l2Seo.88^77K 

l7©«ffS±a^W^O!>0. 07eVfi 
^<h#*_ pHZno.80Mgo.20 So. 26 S e 

10 0.74*7-;/ HH6ttiEJLOfitt«-s©aAfC»bTW« 

pMZn0.80Mg0.20 So. 26 S eo.74 

K^60SjgSlt$:/jN$< , rn^ ©ig£>iBf££ 

±£0£££#T£5o flU piZno.so 
Mgo.20 So. 26 S eo.74^77 \ z m6\*»tt&&£1Si 

zit*h. mfttmskTnmmiz-rz&mz&z. 

[0 0 3 0] H±0^*6n&*»»»>xA-fc 

piZnSe3>^^M8O±HSi02 Xffiflk 
a? 89^0. 2timmm*i£* y * hVV ??y J 
7ym&m*ftXy?>!f\zj:t)* 415 nm<D7s Yv-i 

K«fctK p n S e S 8 C^t^SS 1 0 
fc. n IG a A s IS 1 ©iBIl:^ 

[0 0 3 1] C©*i#*xA-tMLT» 
7 0 0 umtU -#<0SffifcR«#*JBM<0«Rlf:3 
-5V>y&fr3£ifc«fct>, K#*£9 9. 7%£L 

30 zuft-Dtc* zti&ms 0 0 tim<D7*/7\zftmi>> m 
o\z-h-»^\zm^(Dnmmmi i*»^i"*±5i: 

[0 0 3 2] Z(D¥mfcU-1f-m?\ZttVr, 24*C 

tZ.Z* 4 6 8 nmH*^T*fi©k-1f-»fi*l»B 
TZZtifiXZtc. U*Vi*«8S{tt9 5mA, «*WfcL 
t^tfMfitt9 0kA/cm 2 /im^ofco 
[0 0 3 3] COcttJfCSfiKiOfiSfcdS^Tffe^ 

Xbti&ifi. ISttJB©*«*T«©x*;^-tnS!Z 
no.9iMgo.o9So.nSeo.88^77 FJf 3 £>«€#T 
*ox*;^-i©3t («HBbfcJ:5lC0. 09eV) 
J: 0 fc«£BcD*«#T«©x*;^- tpiZno.so 
Mgo.20 So.2oSeo.H^77 KJB6 0#«#T«IOX 
^^-t©^ <ffleLfc«fc5fcO. 18eV) 
50 k^^tc£>\Z. cTfl[>*-^-7D-JEE»S*«#T»«) 
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x^;V^— #gt>S5V>p3!Z no. so M go. 20 So. 26 S e 
Z n S e 4 *KC»#**S-T « Z. <h 

[0034] (*js«2) m3\t^m\z^^m#]y 

[0 0 3 5] nS!GaAsSlgia>±fc, nfflZ 

nSo.o7Seo,9j;^7Tl2ft»0. 1 /xm$8JiL 
t»Ht-«»i»6xiO , 'cm- | t^. 

Hj&fc * W*B37Gti&<D»j£ i* £ (Dfi*fc:fe nfG 
aAsSfil fc«H»^'r*«fc'5K:«*W*. 
[0 0 3 6] nIZnSo.0TSeD.is/ty77 
B2<D±fc, niZno.8oMgo.2oSo.26Seo, ? ^7 
nUZno.siMgo.osSo.iaSeo.es^K 
U&«>JBl 3£^n*ntt0. 6 /zm, fa6 OnmM 
Lfco taFt-M^4XlO ,? cm- 3 tlifc 9 « 
fflfffftt, MK*^T*n*n3. 0 3eV> 2. 8 

[0 0 3 7] nMZno.9iMgo.o 9 So. 12 S e 

2BcoZnSo.o7Seo.93if#Pil4 0» 
$&5nm) <h 1 B(DZ no.s1Mgo.09So.12Seo.88 
BI115 (JP£#8nm) <fc££5£«fgbfc£l:fi 

^M*©H-tr>y»fftoft:*ofc. Zn 
So.o 7 Seo.93lf#Fll 4 0SM#|W*, Sflfcfc 
WT2. 7 4eVT^, 

[0 0 3 8] fe&m<0±\Z> pfZno.nMg 

0. 09 So. t2 S eo. siXMC&AII 1 6, pIZno. 80 M 
go. 20 So. 26 S eo. 7 4 ^r; KJ1 1 7, pIZn So. 07 
S eo.93^7y FBI 8€:-€-tl«fn3»6 Onm, #50. 
3 urn, *50. *S»7^-fe^«* 
te, piZno.91Mgo.09So.12S eo.esJfcHU&fclB 
16, piZno.8oMgo.2oSo.26Seo.74^77 KH 
1 7fc&V>T^l x 1 O 17 cnr 3 , pIZnSo.orSe 
0.93 93y 1 8£43HT»4X1 0 I? cm- 3 tt 

[0 0 3 9] ^±Ocfc , 5^nllZno. 91 Mgo.09 So. 12 
S eo.ai3ttBBCa«)Jll 3tpiZno.91Mgo.09S 
o.nSei.uJimC&abJIi 6 SHlfcfc 
^Tfnfn2. 8 7eV) t*Stt)B*^L/T»'&L/ 
fc^jgtbfc^KirX pIZno.91Mgo.09So.t2 
S e 0 . 8 • *H i; r J&B 1 6 <0»«»T*©x*;M £ -# 

Zn©.»iMgo. 09 So. 12 S Co. 3 8 ©Ml 

15 SI^W3. 0 3eV) omm 
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0. 91 M go. 09 So. 12 S eo. ■•3feB!i;a«WB 1 3co«ST 
#±*<DX*JV*-)WSttJifc:*tJ & Zno.oiMgo.os 

so.12Seo.88 nam 1 5 <d««^#±s8<dx*;mj- 
<tot>fi i^pi^7 7Hl^t-n 

[0 04 0] g&Kl, pSZnSo.o7Seo.99^7^F 
I180±IC, pIZnSe3>^^hi8^0. 1 

[0 0 4 1] «±©»JST#&nfc*W#»>xA-t, 

mmmm 1 h 9^ 7sv—if 

-f-*f(:MlT, 2 4^/^X411/* s, ll&Oig 
b 1 kHz <DmWL&&ALrztZZ, 4 6 5nm^i5^ 

ftSU8 5mA, tt«^l&fr>««ttttftli2 4 0 k 
A/cm 2 tfraT^oL 
a? [0 042] ±E*JH«1, 2fc:fcV>T«> 

iV-1f-*^ *#«T*»RfcLTG a A s *JBV»Ttt 

[0 0 4 3] ±iBH»«l, 2fc^^T«, 

«?#F*«*^a«ttJBfcUT, 5@c0ZnSei 
T^rPM4 k4M<DZ no.oiMgo.ogSo.nSeo.ssS 
30 mm* t%#mzmSLlth<D, 2I©ZnSo.o 7 Se 

o.9sS^#F)ll At lgCDZno.9lMgO.09 So. 12 S 

bmhltv***** &?Lhzn$ommizffiE'2ti2> i b 

OTto<, ZnSe, ZnSi Sei-x (fib, 0< 
X<0. 5) SfJZnt Cdi-y S «BU 0. 2<Y 

<o. 6) *^aansi i-vi«b&»*«#*6 

n 2 Mgi-z So Sei-B (ffiU 0. 4<Z<1, X 

<u<o. 6) ftbtezwmmt*&mzmMLftmm 

[0 0 4 4] 2:7c, ±8BHJS« 1 fc&l^Ttt, niZn 
o.jiMgo.ojSo.u Seo.88^7y FS3 £p?KZ n 
o. so M go. 20 So. 2 6 S eo.74^7^ F M 6 t £r?2H4^l £: 

fC^££n*fc<S*?te£:<, Znz Mgi-z So S e 
1-0 ^^SnI^7^HltZnv Mgi-v St Se 
i-i (ffiU 0. 4<V<Z, U<W<0. 6) 

VHiZn» Mgi-v St Sei-t ^^Sni^^yF 
50 Jf<hZn s Mgi-s Si Sei-i MIL, 0. 4<S< 
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V<Z, U<W<T<0. 6) ^6Mpf^7yH)B 

^r(C, Znv Mgi-r S? Sei-i bfcZ n^JJ 9 y 
FitZnsMgi- s St Sei-i (fiU 0. 4<S 
<V<Z, U<W<T<0. 6) ^&&4pi^5yH 

«#T«<0X*;M=-a*nl!J9y PJlOWMTFtt® 
««^»±JB©x*;P*-±D*ft<ft*©r, IE?L0) 

[0 0 4 5] ±EMMI 1 fcfc^Ttt, 3£tC, 

niZnSo.o7Seo.93A*77rl2<!:plZno,snM 
go.mSo.uSeo.nJ9y HP 7 niZno.91 
Mgo.09So.12Seo.8aJ77Hi3tpiZno.80M 
go. 20 So. 26 Seo.74 J9y HJB 6 t &^UT 

£tt£fcCDTte£:<, Znz Mgi-i So Sei-u *S 
fc*jn©nfflJ9y FJftm©PfflJ9y F*£* 
ISttJBfefrbTjfr&U Znv Mgi-v St Sei-t rt> 
&&S»2©naj5yHitZng Mgi-i St Se 
1-1 (fiU 0. 4<S<V<Z, U<W<T<0. 
6) a>&fc*»2©pl!J9y FJBtS:* tM2Sl©n 
SJ77 HIt»10pIJ77 F»fc©*AJI«H, 

[0 0 4 6] ±E*M«2fc^Ttt, nSiZn 

0. 9 1 M go. 09 So. 12 S eo. 88 7tBflUii*S 1 3tpiZ 
no. 91 M go. 09 So. 12 S eo.ssTfefflUra&Sl 6 <h£f£ 

^i2Ci$$n5t)0T^<, Znv Mgi-v Si 
Sei-t (fiU 0. 4<V<Z, U<W<0. 6) 
SMnSJ7y HSipIJ77 HMttSttli*^ 

[0 0 4 7] ±E*JS«2JC*^Ttt, 2£>tC, 

nlZno.80Mgo.20 So. 26 S eo.?4 J77 FUl 2<h 
p3iZno.80Mgo.20So.26Seo.74j9 y FJi 1 7 <h 
nlZno.91Mgo.09So.12S eo. 8 8 7tBHl^a^S 
1 3 tpiZno.91Mgo.09 So. 12 S eo.e8 7tffli;^ft& 

&?\s%z<Dmm\zmfeisn%h<D*v\ztsi<, zn 

z Mgi-i So Sei-o^6^§SlOnIJ7yFl 
t*l©paiJ9yHJii*»ttJit^LT»«U Z 
nv Mgi-v Si Sei-i (fiU 0. 4<V<Z, U 
<W<0. 6) ^f)^5^20nIj77KSiS2(D 
pfflj^y FBi*, ttE»lOnfflJ9y FIBiJIl 

[0 04 8] 
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[*«©»*] «±giWL^ct^fc, *%w\zmz*m 

T*OX*M-tnSJ7y F»©*«#Ttf©x* 

£ 0 feStt»<o»*#T*<Bx*;p*- 1 
PSJ77 FJB©*«#T«©x*;i^-£ 

S««Tl8fi-r* I I -V I*fcM¥Wftl'-~ !f-* 

RtflEJL) ©J9y HS^fl)t-A-7P-ttif ©p 

x^M-^lfe,|^pi^77 FJBlCcfcoTS»*»H 

[0049] ttE^»n©« 1 (Dmmz^x, sen 

ZnSe. ZnSi Sei-i (tb, 0<X<0. 

5) MZm Cdi-i S (fib, 0. 2<Y<0. 

6) frZMtttlZI I-VIM^PW^5I 
^ f#Fi^ I I-VIifc^ift^SZm M 

gi-z So Sei-o (fiU 0. 4<Z<1> X<U< 
0. 6) *6ft«BBIttS2l:Mlfc#Iif# 

<b#T££ 0 £©«£\ Znz Mgi-z So Se 

1-0 ^f)^§nIJ77KS<i:Znv Mgi-v S» Se 
i-w (fib, 0. 4<V<Z, U<W<0. 6) 
£ p 9 J 9 v F*ifc8Ht»«fbT»^r* fcV^ 5ff 
£b^«/£fcj:fttf, pMJ9y FBO*«*T«©X 

9*>*<fc*©T. tfiOpIJ^^FIB^-n- 

© n $! J 9 y F m amaHM*. Qb£<teZ> 

cot, *YUT^»coBi;a»&tfJt<oBua«&fcfe* 

£©^£\ Znv Mgi-v Sw S e 
i t ^^5nIj7^Hi(!:Zns Mgi-s St Se 
i-i (fiU 0. 4<S<V<Z, U<W<T<0. 
6) 36»6&*paiJ9yFJit*»tt«**UT»*-r 
SiV*3#*LWi«fc*fttf, pfflJ9yFJB©Wl 

*;^-«tO'bS<AS^tT?a:<, nS!J9vFB© 
ffi*^#±*©x*;^-^sttJifc^tt*l»fiJi©«i 
if McDX^M-J; D t>I< ^5(DT, lEUCDn 

M2 9 y pji'N©*-A-7 a-&mm?z> Z t&X 

^©*3£, *vU7©B8UiS t ot)&i;3tOfflU^6t)^ 

[0050] *«Mi:«5**#i/-f-*f© 
JB2<D«*fcJ:n«, pllJ9y F»©*«»T*»©x 
*;p*-^»tt»Jc*»t*»M<D»«rf«l©x^;p 
50 *-£DfcBS<fc9, nSJ77HI©Itf« 
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u r <Dm i:a*»w*oH caa& **»fcfr 3 c t air 
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1 3 nfflZno.9iMgo.o9So.i2Seo.a83tBBi;a86 
B 

14 ZnSo.07 S eo.9 3 S^#F® 

15 Z no. 91 M go. 09 So. 12 S eo.ssJWitJB 
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